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(54) Method for manufacturing SOI wafer and SOI wafer 



(57) The object of the invention is to reduce an outer 
circumferential edge removing width of the SOI wafer 
when a bonded SOI wafer is made and prevent deposi- 
tion of polysilicon at the outer circumference of the SOI 
layer when an epitaxial layer is grown. An SOI layer is 
formed by the steps of forming an oxide film on a surface 
of at least one silicon wafer of two silicon wafers, bond- 
ing the other silicon wafer through said oxide film at a 
room temperature, the wafers are heat treated in oxidiz- 
ing atmosphere, thereafter an outer periphery of a bond 
wafer is removed from an outer peripheral edge of the 
bond wafer up to a region between bonding ends 
through bonding at a room temperature and heat treat- 
ment bonding ends and making the bond wafer into a 
thin film of desired thickness. 
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Description 

Background of the Invention 
Field of the Invention 

[0001] This invention relates to a method for manu- 
facturing a bonded SOI (a silicon on insulator) wafer in 
which two silicon wafers are adhered to each other 
through a silicon oxide film, a bonded SOI wafer manu- 
factured by this method, and more particularly to a meth- 
od for removing an outer peripheral part of the SOI wa- 
fer. 

Description of the Related Art 

[0002] As a method for manufacturing a bonded SOI 
wafer, it has been well known in the related art to provide 
a technology for bonding two silicon wafers through a 
silicon oxide film, for example, a method for forming an 
oxide film on at least one wafer, closely contacting these 
wafers to each other without placing any foreign mate- 
rials at the joint surface, thereafter heat treating them at 
a temperature of about 200 to 1200 °C to increase a 
bonding strength, as disclosed in the gazette of Japa- 
nese Patent Publication No. Hei 5-46086. 
[0003] The bonded wafer of which bonding strength 
is increased through performing a heat trealment is en- 
abled to be ground and polished after the treatment, so 
that the wafer applied to form an element is reduced in 
its thickness to a desired thickness under grinding and 
polishing operations and then it is possible to form the 
SOI layer forming an element. 
[0004] However, since surfaces of both wafers just 
before being bonded to each other are mirror finished 
by a so-called mechano-chemical polishing, an area 
due to polishing unevenness is present at their outer pe- 
ripheral portions. Accordingly, a unbonded (unjoined) 
portion of about 1 to 3 mm is generated at the outer pe- 
ripheral portion of the bonded wafer made by bonding 
both wafers. 

[0005] If one of the wafers is ground and polished 
while the unbonded portion is left, a certain peeling-off 
state occurs at the unbonded portion during the grinding 
and polishing stage, resulting in that the element form- 
ing region (device fabricating region) is applied with bad 
influences such as damage or adhesion of particles and 
the like and so it is necessary to remove the unbonded 
portion in advance. 

[0006] In view of the foregoing, the gazette of Japa- 
nese Patent Laid-Open No. Hei 6-1 76993 has a propos- 
al of method for making a bonded wafer in which two 
silicon wafers are closely contacted to each other 
through an oxide film, thereafter they are heat treated 
in oxidizing atmosphere, an area including a unbonded 
part at the outer periphery of the bonded wafer with an 
increased bonding strength is ground down to a location 
just before a bonding interface between it and a base 
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wafer (a second silicon wafer acting as a supporting 
member) from a thickness direction of a bond wafer (a 
first silicon wafer becoming an element region), there- 
after they are etched up to the bonding interface to re- 

s move the unbonded portion completely, and then the 
bond wafer is ground and polished to reduce its thick- 
ness up to its desired thickness. 
[0007] In accordance with this method, although it be- 
comes possible to remove the unbonded portion without 

10 changing a shape of the base wafer, it is generally ap- 
plied to remove at least 3 mm from an outer peripheral 
edge of the bond wafer for a sake of safety as an outer 
peripheral removing width for removing the unbonded 
portion completely. 

(5 [0008] In turn, as a recent trend of high integration and 
high speed in operation of semiconductor devices is ap- 
plied, it is required to have a thin thickness of the SOI 
layer and a uniform film thickness and more practically, 
it is required to have a film thickness and its uniformity 

20 of about 0.1 ±0 01 urn 

[0009] In order to realize the thin film SOI wafer having 
such a film thickness and its uniformity by a bonded sub- 
strate, the related art grinding and polishing could not 
attain a reduced thickness and so a so-called PACE 

25 (plasma assisted chemical etching) process disclosed 
in the gazette of Japanese Patent Laid-Open No. Hei 
5-160074 has been developed as a new technology of 
attaining a thin film. 

[0010] This PACE process is a method for uniforming 
30 a thickness of a thin film by a vapor phase etching, 
wherein a distribution of thickness of the SOI layer to be 
uniformed is measured in advance to make a map of 
thickness distribution, the thick portion is locally etched 
in vapor phase under a numerical control in accordance 
3S with the map and removed, thereby it is possible to make 
the thin film SOI layer having a thin film and quite uniform 
film thickness. 

[0011] As a raw material wafer for making the thin film 
SOI wafer by this PACE process, it is a normal way to 

40 use the SOI wafer of which thickness is reduced by ap- 
plying the method disclosed in the aforesaid gazette of 
Japanese Patent Laid-Open No. Hei 6-176993, for ex- 
ample, removing a unbonded portion of the outer pe- 
ripheral pari, and grinding and polishing the SOI wafer 

45 down to about several urn or so. 

[0012] However, since the SOI wafer applied as a raw 
material wafer for the aforesaid PACE process is applied 
with the aforesaid mechano-chemical polishing process 
at the final stage of thickness reducing work, a certain 

so polishing unevenness may be produced at its outer pe- 
ripheral part and so a thickness of the SOI layer be- 
comes thin as it approaches the outer-most circumfer- 
ence as shown in Fig. 3A. Then, in the case that a de- 
sired film thickness of the SOI layer is made to be loss 

ss than 1 5 urn, an angle 9 formed between the SOI layer 
and a buried oxide layer is quite gradual shape of 1 " or 
less. 

[0013] Further, as the PACE method is applied to this 
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SOI wafer, the PACE method has a tendency that an 
etching speed at an outer circumference of the wafer is 
made faster as compared with that of its central part, so 
that its gradual shape is promoted and the buried oxide 
layer of the base is exposed at the outer-most circum- s 
ference of the thin film SOI layer after performing the 
PACE method. Accordingly, the PACE method is origi- 
nally carried out after removing about 3 mm from the 
outer circumferential edge of the bond wafer, so that an 
area having no SOI layer is further widened after per- 10 
forming the PACE method. 

[0014] As described above, if the outer circumferen- 
tial part of the SOI layer is provided with a region where 
the SOI layer is removed and the buried oxide layer of 
base part is exposed, polysilicon is deposited on the ex- '5 
posed oxide film at the device fabricating stage when 
an epitaxial layer is deposited on the SOI layer, resulting 
in that it may become a source of contamination such 
as particles or the like. 

[0015] In addition, even in the case that an oxide film 20 
is not exposed just before depositing the epitaxial layer, 
it is exposed in hydrogen atmosphere at a high temper- 
ature when the temperature is increased for depositing 
the epitaxial layer, so that as shown in Fig. 3B, a reaction 
may occur at an interface part between the SOI layer 
and the oxide layer or an etching of the SOI layer with 
hydrogen is produced, the oxide layer is exposed at the 
outer circumferential part where the SOI layer is partic- 
ularly thin and the similar result as that of the aforesaid 
one is attained after deposition of the epitaxial layer. 30 
[0016] In turn, as described above, the SOI wafer 
manufactured by the related art method is set such that 
a diameter of the SOI layer is made smaller than that of 
the base wafer by about 6 mm in order to remove the 
unbonded portion of the outer circumference for a sake 35 
of safety. Although it is natural that the larger an effective 
area of the SOI wafer, the better for making the device 
on the SOI wafer, its diameter is originally a small value 
of about 6 mm and as the outer circumference part hav- 
ing a thin SOI layer as described above is made thinner 10 
or removed, the area where the device can be fabricated 
is made more narrow. In particular, this is a phenomenon 
occurred in the outer-most circumferential region, its in- 
fluence may become large only through a reduction in 
effective area by about 1 mm or so. 4 $ 

3. Summary of the Invention 

[0017] In view of the aforesaid problems, the present 
inventors have searched about a position of the bonding so 
outer circumferential end before and after performing a 
heat treatment of the bonded wafer and attained the fol- 
lowing conclusion. 

[001 8] Figs. 4A and 4B are sectional schematic views 
for showing a part near an outer circumferential part of ss 
the bonded wafer in which an oxide film is formed at the 
bond wafer and both the oxide film and a base wafer 
having no oxide film are bonded under a room temper- 



ature, thereafter they are heat treated in oxidizing at- 
mosphere. 

[0019] Fig. 4A is a sectional view just after bonding at 
a room temperature, wherein the outer-most circumfer- 
ential part of the bonded portion between the bond wafer 
and the base wafer is indicated as a bonding end B at 
a room temperature. When the wafer is heat treated in 
an oxidizing atmosphere, an oxide film is grown at a re- 
gion indicated in Fig 4B in the base wafer In turn, al- 
though the oxide film of the bond wafer is also thickened, 
its thickness is small as compared with that of the base 
wafer, so that its description is eliminated herein. 
[0020] As the oxide film is grown at the base wafer, a 
clearance between the bond wafer and the base wafer 
is filled by the oxide film as shown in Fig. 4B, so that the 
outer-most circumferential part of the bonded portion 
between the bond wafer and the base wafer is moved 
to the heat treatment bonding end C. 
[0021] In the related art, in order to avoid peeling of 
the unbonded portion of the bond wafer during its thick- 
ness reducing work, the SOI placed inside the bonding 
end B at a room temperature and from the outer circum- 
ferential end of the bond wafer to the outer circumferen- 
tial end A of the SOI in Fig 4B, i e to a position spaced 
apart by about 3 mm, for example, was completely re- 
moved through grinding and etching, thereafter a thick- 
ness reducing work for the bond wafer was carried out 
[0022] However, according to the study performed by 
the present inventors, it has been found that if the outer 
circumferential part of the bond wafer is removed in such 
a way that a position of the outer circumferential end A 
of the SOI may be located inside the heat treated bond- 
ing end C, no peeling of the bond wafer is produced at 
all at the thickness reducing work stage even though it 
is not placed inside the bonding end B at a room tem- 
perature as found in the related art and it has a bonding 
strength capable of enduring against manufacturing of 
the device. 

[0023] However, a part between the bonding end B at 
a room temperature and a heat treated bonding end C 
is a region where they are bonded by filling the oxide 
film, so that it is preferable to set the position of the outer 
circumferential end A of SOI more inside the bonding 
end B at a room temperature in order to attain a more 
positive assurance that there occurs no problem such 
as peeling-off during manufacturing of the device. 
[0024] The present invention is invented in reference 
to the aforesaid acknowledgement and one aspect of 
the invention consists in a method for manufacturing an 
SOI wafer characterized in that an SOI layer is formed 
by the steps of forming an oxide film on a surface of at 
least one silicon wafer of two silicon wafers, bonding the 
other silicon wafer through the oxide film at a room tem- 
perature, the wafers are heat treated in oxidizing atmos- 
phere, thereafter an outer periphery of a bond wafer is 
removed from an outer peripheral edge of the bond wa- 
fer up to a region between bonding ends through bond- 
ing at a room temperature and heat treatment bonding 
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ends and making the bond wafer into a thin layer of de- 
sired thickness 

[0025] As described above, an outer circumferential 
removing width of the bond wafer is set in a region be- 
tween the bonding end at a room temperature and the 
bonding end at a heat treatment, the device work region 
in the SOI layer can be widened more than that of the 
related art, it becomes possible to attain the SOI water 
having an SOI layer with an outer circumferential remov- 
ing width of a width ranging from the outer circumferen- 
tial edge of the base wafer to the outer circumferential 
edge of the SOI layer being less than 1 mm. 
[0026] In addition, after forming the SOI layer, it isalso 
possible to perform a vapor phase etching and form a 
thin film SOI layer. In this case, since the outer circum- 
ference removing width of the bond wafer is a region 
between the bonding end at a room temperature and a 
heat treated bonding end and the oxide film thickness 
exposed by removing the outer circumference is thicker 
than that of the buried oxide layer, resulting in that even 
if the vapor phase etching is present as found in the 
PACE process in such a way that an extreme difference 
is not provided in an etching rate between silicon and 
oxide film, it is possible to prevent occurrence of surplus 
groove or step caused by the etching reached to the sur- 
face of the base wafer. In addition, the outer circumfer- 
ence removing width before performing a vapor phase 
etching is set between the bonding end at a room tem- 
perature and a heat treated bonding end, so that even 
after performing the vapor phase etching, it is possible 
to attain positively the thin film SOI wafer in which the 
film thickness of the SOI layer is 1 .5 um or less and the 
outer circumference removing width is 3 mm or less. 
[0027] Further, it is possible to assure positively that 
problems such as peeling during the device fabrication 
are not produced by removing the outer circumference 
of either the aforesaid SOI layer or the thin film SOI layer 
up to the inside of the bonding end at a room tempera- 
ture after forming either said SOI layer or said thin film 
SOI layer, the uneven thickness part at the outer circum- 
ference generated by polishing or vapor phase etching 
can be removed and the exposure of the buried oxide 
layer during epitaxial growth can be prevented positive- 
ly. Since these outer circumferential unevenness is re- 
markable in the case that a thickness of the SOI layer 
is 1 .5 um or less, if it is applied to the SOI wafer having 
a thickness of 1.5 um or less, its effect is remarkable. 
[0028] In another aspect of the present invention, an 
oxide film is formed on a surface of at least one silicon 
wafer of two silicon wafers, the other silicon wafer is 
bonded through the oxide film at a room temperature, 
the wafers are heat treated in oxidizing atmosphere, 
thereafter an outer periphery of a bond wafer is removed 
from an outer peripheral edge of the bond wafer up to a 
first region inside bonding ends through their bonding at 
a room temperature, a thickness of the bond wafer is 
reduced to a desired thickness to form an SOI layer, 
thereafter an outer periphery of the SOI layer is removed 



down to inside the first region. 
[0029] Even with this method, it is similarly possible 
to perform a positive prevention ot exposure of the bur- 
ied oxide layer during epitaxial growth. Then, this meth- 
s od may provide a more effect if it is applied to the SOI 
wafer with the film thickness of the SOI layer being 1 5 
u.m or less 

[0030] In further aspect of the present invention, there 
is provided an SOI wafer in which a film thickness of the 
'0 SOI layer is 1 .5 um or less and the SOI wafer is char- 
acterized in that an angle formed by a surface near the 
outer circumferential edge of the SOI, the buried oxide 
layer and an interface of the SOI layer is approximately 
more than 2" , it is possible to prevent positively an ex- 
's posure of the buried oxide layer during epitaxial growth. 

4. Brief Description of the Drawings 

[0031] Fig. 1 is a flow chart for indicating one example 
20 of a manufacturing step for the SOI wafer in accordance 
with the present invention. 

[0032] Figs. 2A-2D are partial sectional views for 
showing a major part of the SOI wafer at the steps (f) to 
(J) in Fig 1 

zs [0033] Figs. 3A and 3B are sectional views for show- 
ing an outer circumference of the SOI wafer using PACE 
process. 

[0034] Figs 4A and 4B are schematic sectional views 
near the outer circumference of a bonded wafer. 

30 

5. Description of the Preferred Embodiments 

[0035] Referring now to the drawings, some preferred 
embodiments of the present invention will be described 

35 as follows. However, the present invention is not limited 
to these preferred embodiments. 
[0036] The present invention will be described as fol- 
lows mainly in reference to the case in which the bond 
wafer formed with the oxide film at the surface and the 

"0 base wafer not formed with the oxide film are used as 
two silicon wafers. 

[0037] In Fig. 1 (a), both wafers are made such that at 
least their surfaces to be bonded are polished in mirror 
form and the oxide film 3 is formed at the bond wafer 1 . 

4S Since the oxide film 3 becomes the buried oxide layer 5 
of the SOI wafer, its thickness is set in response to its 
application and normally about 0.1 to 2.0 u.m or less is 
applied. This is closely contacted (bonded) with the 
base wafer 2 at a room temperature under a clean at- 

so mosphere as shown in Fig. 1(b). Outer circumferential 
ends at the bonding position of both wafers at this time 
correspond to the position of the bonding end B at a 
room temperature shown in Figs. 4A and 4B. 
[0038] Then, the closely contacted wafers are heat 

ss treated in oxidizing atmosphere so as to increase a 
bonding strength. With such an arrangement as above, 
since an oxide film 4 is formed at the surface of the base 
wafer 2, a part of the clearance between it and the bond 
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wafer 1 is filled, the outer circumferential end of the 
bonding position of both wafers 1 , 2 becomes a position 
of the heat treatment bonding end C shown in Fig. 4 and 
is moved from the bonding end B at a room temperature 
at the time of bonding at a room temperature toward the 
outer circumference of the wafer. 
[0039] Although a moving width from the position of 
the bonding end B at a room temperature to a position 
of the bonding end C of heat treatment is made different 
in response to a degree of unevenness at the outer cir- 
cumferences of both wafers 1 , 2 or thickness of each of 
the oxide films 3, 4, the moving width can be increased 
by thickening the oxide film 4 to be formed during a heat 
treatment. It is preferable that as the thickness of the 
oxide film 4, at least 1 urn, and preferably 1.5 u.m or 
more. With such an arrangement as above, it is possible 
to make the moving width more than 1 mm. In addition, 
as oxidizing atmosphere during heat treatment, it is pref- 
erable to apply atmosphere containing moisture show- 
ing a high oxidation speed. 

[0040] Although the oxide film is formed at the bond 
wafer 1 in the preferred embodiment, a moving width in 
the case that the oxide film is formed only at the base 
wafer 2 is also similar to that of the preferred embodi- 
ment. In turn, in the case that oxide films are formed at 
both wafers in advance, although a certain moving width 
can be attained, its moving width is small as compared 
with that of the former. In this case, in order to attain the 
moving width as large as possible, it is preferable to 
make a thin oxide film thickness to be formed in ad- 
vance. 

[0041] Then, as shown in Fig. 1 (d), the outer circum- 
ferential part of the bond wafer 1 is ground in such a way 
that a part of the bond wafer 1 is left on the base wafer 
2. A grinding width is set in a region between the bonding 
end C for heat treatment and the bonding end B at a 
room temperature from the outer circumferential edge 
of the bond wafer 1. As shown in Fig. 4B, this region 
corresponds to the part where both wafers 1 , 2 are con- 
nected by the oxide film 4 formed by heat treatment and 
it has a sufficient strength capable of sufficiently endur- 
ing against the grinding at the aforesaid outer circum- 
ference or its subsequent etching process. In addition, 
it is preferable that the grinding at the outer circumfer- 
ence part is carried out from the outer circumference to- 
ward the center of the bond wafer 1 rather than toward 
the thickness direction of it due to the fact that a damage 
is hardly transmitted to the bonding surface or the base 
wafer 2. 

[0042] Then, in Fig. 1(e), the remained part of the 
bond wafer 1 left at the outer circumference part is com- 
pletely removed by etching operation. With such an ar- 
rangement as above, the base oxide film 4 is exposed 
at the outer circumferential part. As this etching, selec- 
tive etching having a substantial high etching speed for 
silicon is applied as compared with the oxide film such 
as aqueous solution of KOH, NaOH or mixing liquid of 
fluoric acid and nitric acid, for example, although it is 



preferable to apply a so-called alkaline etching of higher 
selective characteristic. 

[0043] Fig. 1(f) shows a thickness reducing work 
stage for the bond wafer 1 , wherein the wafer is ground 

s and polished by the same manner as that of the related 
art to be finished to a thickness of the desired SOI layer 
1'. As a thickness of the SOI layer to be finished, several 
u.ms are preferable in the case that a thin film thickness 
is formed by the vapor phase etching (PACE process), 

'0 although no specific value is limited to other cases than 
the foregoing 

[0044] Fig. 1(g) shows a thin film forming stage with 
PACE process. Since this PACE process has not so high 
selectivity as compared with that of the aforesaid alka- 

'5 line etching process, the oxide film 4 exposed to the out- 
er circumferential part is substantially etched, as shown 
in Fig. 2A, although the oxide film thickness at this part 
is substantially thicker than that of the buried oxide layer 
5, so that the etching performed by the PACE process 

20 is not reached to the base wafer 2. In this case, just after 
performing this PACE process, it may also be applicable 
that a polishing called as a touch polishing having a quite 
less amount of stock removal (a polishing stock removal 
of about 5 to 15 nm) or a heat treatment is applied to 

25 remove some defects left on the surface. 

[0045] Fig. 1 (h) shows a stage in which a masking 
tape 6 is adhered to the surface of the SOI layer 1 " after 
PACE process. The outer circumference of the surface 
of the SOI layer after PACE process shows a sloped 

30 (wedge) shape as shown in Fig. 2B, wherein an angle 
formed by the surface near the outer circumferential end 
of the SOI layer, the buried oxide layer and the interface 
of the SOI layer is 1 ° or less. In view of this fact, in order 
to remove the wedge shaped portion of the outer cir- 

35 cumference, the masking tape 6 of anti-etching charac- 
teristic is adhered to it The outer circumferential end of 
the masking tape 6 is set to be inner side than the bond- 
ing end B at a room temperature of the SOI water. Under 
this state, if the selective etching which is similar to that 

to of the aforesaid step (e) is carried out, as shown in Figs. 
1 (i) and 2C, the outer circumferential end of the SOI lay- 
er is placed more inside than the bonding end B at a 
room temperature and an angle formed by the surface 
near the outer circumferential end of the SOI layer, the 

45 buried oxide layer 5 and the interface of the SOI layer 
1 " can be positively set to 2° or more 
[0046] If the outer circumferential end of the SOI layer 
1" is located more inside the bonding end B at a room 
temperature, the SOI layer in the bonded region wherom 

so the oxide film is filled by a heat treatment is completely 
removed, resulting in that no problem such as peeling 
of the SOI layer 1" occur during manufacturing of the 
device. In addition, if the angle between the oxide tilm 
and the interface of the SOI layer is approximately 2° or 

55 more, it is possible to prevent positively an exposure of 
the buried oxide layer 5 caused by exposure in hydrogen 
atmosphere kept in its increasing temperature when the 
epitaxial growth is carried out. 
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[0047] Further, since the oxide film just below the SOI 
layer at the outer circumference removed in Fig. 1(i) 
contains a portion more outside the bonding end B at a 
room temperature, it is preferable to remove it at this 
stage. However, as shown in Fig. 1 (j) and Fig. 2D, in the 
case that it is necessary to remove the oxide film 4 at 
the rear surface of the base wafer 1 depending on ap- 
plication of the SOI wafer, it is removed simultaneously 
at this stage, resulting in that it is not necessary to ar- 
range any special stage. 

[Preferred Embodiments] 

[Example 1] 

[0048] At first, two CZ wafers polished in mirror sur- 
face with a diameter of 1 50 mm, a thickness of 625 u.m, 
a conductive p-type and a resistivity of 10 to 20 Q • cm 
were prepared, one wafer was formed as a bond wafer 
and an oxide film of 0.5 urn was formed at the surface 
by thermal oxidation. Then, the bond wafer and the base 
wafer were closely contacted to each other at a room 
temperature and heat treated in atmosphere containing 
water vapour at 1 1 00 °C for 2 hours. As a result, an oxide 
film of about 1 .5 urn was formed at the base wafer. 
[0049] Then, as shown in Fig. 1 (d), a grinding with a 
grinding stock removal of about 555 u,m was carried out 
for the area ranging from the outer circumferential edge 
of the bond wafer to a position by about 0.8 mm over 
the entire circumference of the wafer. Then, the remain- 
ing part of the outer circumferential segment by about 
70 urn was removed by etching with 50% NaOH aque- 
ous solution. After this operation, the normal grinding 
and polishing performed for the bond wafer were carried 
out to make the SOI layer having a thickness of 1.5 ± 
0.3 urn as shown in Fig. 2A. That is, at this stage, the 
SOI wafer having the SOI layer with an outer circumfer- 
ential removing width of 0.8 mm was completed. 
[0050] In the preferred embodiment, PACE process 
was applied to the wafer to make the thin film SOI wafer 
of 0.3±0.01 urn and with an outer circumferential remov- 
ing width of the SOI layer being 2.5 mm as shown in Fig. 
2B 

[0051] Then, the anti-acid masking tape was adhered 
to the surface of the thin SOI layer except a region rang- 
ing from the outer circumferential edge of the bond wafer 
to a location spaced apart by about 3.4 mm as shown 
in Fig. 2C, immersed in etching solution composed of 
mixed acid of fluoric acid and nitric acid and then the 
exposed surface of the thin film SOI layer was removed. 
[0052] With such an arrangement as above, an angle 
formed by the surface of the formed thin film SOI layer 
near its outer circumferential end, the buried oxide layer 
and the interface of the SOI layer was about 2.5° . The 
measurement of this angle can be performed by observ- 
ing a cross section of the SOI wafer with an SEM (a 
Scanning Electronic Micro-scope). However, in the pre- 
ferred embodiment, this measurement was carried out 



by a non-destructive measuring method in which the 
outer circumferential end of the SOI layer was observed 
through an optical micro-scope over its surface and cal- 
culated in reference to a relation between the number 
5 of interference fringes indicating a variation in a film 
thickness of the SOI layer and a distance from the outer 
circumferential end of the SOI layer. (One interference 
fringe indicates a difference of thickness of about 0.06 
u.m) 

10 [0053] The bonding end at a room temperature of the 
SOI wafer made by the preferred embodiment was 
formed at a position spaced apart by about 1.5 mm from 
the outer circumferential edge of the bond wafer and the 
bonding end after heat treatment (a heat treatment 

is bonding end) was set at a position spaced apart by 
about 0.4 mm. Since they can be observed while the 
variation in thickness of the oxide film at a part where 
the buried oxide layer is exposed under the state shown 
in Fig. 2C becomes an interference fringes, they can be 

so measured easily. 

[Example 2] 

[0054] Some stops ranging from (a) to (f) were carried 
£5 out in the same manner as that of the example 1 except 
the fact that the outer circumferential removing width in 
Fig. 1 (d) was about 1 .5 mm so as to make the SOI wafer 
with a thickness of 1 5±0 3 urn. After this operation, the 
region spaced apart by about 3.0 mm from the outer cir- 
30 cumferential edge was removed at the steps (h) to (i) 
without performing PACE process at (g). Then, an angle 
formed by the surface near the outer circumferential 
edge of the thin film SOI layer, the buried oxide layer 
and the interface of the SOI layer was measured in the 
35 same manner as that of the example 1 and it was about 
2 8° 

[Comparative Example) 

40 [0055] Some steps ranging from (a) to (g) were car- 
ried out in the same manner as that of the example 1 
except the fact that the outer circumferential removing 
width in Fig. 1(d) was about 3.4 mm so as to make the 
thin film SOI wafer with a thickness of 0.3 ± 0.01 urn. 

4S Then, an angle formed by the surface near the outer cir- 
cumferential edge of the thin film SOI layer, the buried 
oxide layer and the interface of the SOI layer was meas- 
ured in the same manner as that of the example 1 and 
it was about 0 8° 

so [0055] Then, the SOI walers made in reference to the 
examples 1 and 2 and the comparative example were 
immersed in aqueous solution of hydrofluoric acid (a 
concentration of 5 wt%) and the oxide film other than 
the buried oxide layer 5 was removed as shown in Fig 

55 1 (j). Then, they were fed into the same epitaxial growth 
apparatus as those of these SOI wafers so as to form 
an epitaxial layer having a thickness of 3 urn at 1 1 50°C 
As a result, although a polysilicon layer was grown at 
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the region ol the outer circumferential end ot the SOI 
layer of the SOI wafer in the comparative example 
spaced apart by about 1 mm, the polysilicon layer was 
not grown in the SOI wafer in the examples 1, 2. 
[0057] The present invention is not limited to the 
aforesaid examples. The aforesaid examples are illus- 
trative only and have substantially the same constitution 
as that of a technical concept described in the claims of 
the present invention and any of the embodiments 
showing a similar action and effect is included in the 
technical scope of the present invention. 
[0058] For example, although the case in which a wet 
etching is carried out under application of the masking 
tape when the outer circumference is to be removed in 
Fig. 1(h) has been described as the examples of the 
present invention, the present invention is not limited to 
this case and it may be applicable that the masking is 
performed with either the photo-resist or the oxide film 
or the dry etching is used. 

[0059] As described above, in accordance with the 
present invention, it is possible to widen the device fab- 
ricating region by the related art SOI wafer. In addition, 
the uneven part of the outer circumference generated 
by polishing or vapor phase etching is removed to ena- 
ble deposition of polysilicon caused by exposure of the 
buried oxide layer during epitaxial growth to be prevent- 
ed and concurrently no occurrence of problems such as 
peeling-off during device manufacturing operation can 
be assured positively. 

[0060] In addition, in the case that the thin film SOI 
layer is formed under application of vapor phase etching 
showing no excessive difference in etching rate be- 
tween silicon and oxide film such as PACE process, it 
is possible to prevent occurrence of surplus groove or 
step generated by the fact that the etching reaches up 
to the portion of the surface of the base wafer where the 
outer circumference is removed. 
[0061] Having described specific examples of the in- 
vention with reference to the accompanying drawings, 
it will be appreciated that the present invention is not 
limited to those precise embodiments, and that various 
changes and modifications can be effected therein by 
one of ordinary skill in the art without departing from the 
scope of the invention as defined by the appended 
claims. 



Claims 

1. A method for manufacturing an SOI wafer charac- 
terized in that an SOI layer is formed by the steps 
of forming an oxide film on a surface of at least one 
silicon wafer of two silicon wafers, bonding the other 
silicon wafer through said oxide film at a room tem- 
perature, the wafers are heat treated in oxidizing at- 
mosphere, thereafter an outer periphery of a bond 
wafer is removed from an outer peripheral edge of 
the bond wafer up to a region between bonding 



ends through bonding at a room temperature and 
heat treatment bonding ends and making the bond 
wafer into a thin layer of desired thickness 

5 2. AmethodformanufacturinganSOIwaferaccording 
to claim 1, wherein after forming said SOI layer, a 
vapor phase etching is carried out to form a thin film 
SOI layer. 

'0 3. AmethodformanufacturinganSOIwaferaccording 
to claim 1 or claim 2, wherein after forming either 
said SOI layer or a thin film SOI layer, said SOI layer 
or the outer peripheral part of said thin film SOI layer 
is removed down to an inside part of the bonding 

(5 end of said bonding at a room temperature. 

4. AmethodformanufacturinganSOl wafer according 
to claim 3, wherein a thickness of either said SOI 
layer or said thin film SOI layer is 1 .5 urn or less. 

20 

5. A method for manufacturing an SOI wafer charac- 
terized in that an oxide film is formed on a surface 
ot at least one silicon wafer of two silicon wafers, 
the other silicon wafer is bonded through said oxide 

25 film at a room temperature, the wafers are heat 
treated in oxidizing atmosphere, thereafter an outer 
periphery of a bond wafer is removed from an outer 
peripheral edge of the bond wafer up to a first region 
inside bonding ends through their bonding at a room 

30 temperature, a thickness of said bond wafer is re- 
duced to a desired thickness to form an SOI layer, 
thereafter an outer periphery of said SOI layer is re- 
moved down to inside said first region. 

35 6. AmethodformanufacturinganSOl wafer according 
to claim 5, wherein a thickness of said SOI layer is 
1.5 urn or less. 

7. An SOI wafer characterized in that a film thickness 
40 of an SOI layer is 1.5 u.m or less and an angle 

formed by a surface near an outer peripheral end 
of SOI layer and an interface between an buried ox- 
ide layer and the SOI layer is approximately 2" or 
more. 

45 

8. A thin film SOI wafer etched in vapor phase char- 
acterized in that a film thickness of an SOI layer of 
said thin film SOI wafer is 1.5 urn or less and an 
outer periphery removing width is 3 mm or less. 

50 
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